There were three trials involved in this experiment. All piglets in Trial 1 were randomly distributed into the following 4 treatments. Treatment 1. Corn-soybean diet with 5% SDPP. The tryptophan level was 0.237%. Treatment 2. Corn-soybean diet with 10% meat and bone meal. The tryptophan level was 0.177%. Treatment 3. Treatment 1+0.0662% synthetic tryptophan. The total tryptophan level was 0.303. Treatment 4. Treatment 2+0.0662% synthetic tryptophan. The total tryptophan level was 0.236. Piglets in Trial 2 were distributed randomly into the following 4 treatments. Treatment 1: corn-soybean diet+10% meat and bone meal. The total tryptophan level was 0.176%. Treatment 2: corn-soybean diet+10% meat and bone meal+5% SDPP. The total tryptophan level was 0.180%. Treatment 3: Treatment 1 diet+0.004% synthetic tryptophan. The total tryptophan level was 0.180%. Treatment 4: Treatment 1 diet+0.631% synthetic tryptophan. The total tryptophan level was 0.237%. There were 4 treatments in Trial 3. Treatment 1: cornsoybean diet+10% meat and bone meal. The total tryptophan level was 0.176%. Treatment 2: Treatment 1 diet+0.061% synthetic tryptophan. The total tryptophan level was 0.237%. Treatment 3: Treatment 2 diet+0.061% synthetic tryptophan. The total tryptophan level was 0.298%. Treatment 4: corn-soybean diet+10% meat and bone meal+5% SDPP. The total tryptophan level was 0.180%. The results of Trial 1 showed that the piglets ate significantly more (p<0.05) when feed included SDPP in the diet during the first 2 weeks. The feed intake also increased when synthetic tryptophan was added in the 5% meat and bone meal diet; however, the difference did not reach a significant level (p>0.05) during the first 2 weeks. Three weeks onwards the feed intake of 5% meat and bone meal treatment was significantly lower (p<0.05) than for the other three treatments. The results of Trial 2 showed that the feed intake could be significantly improved only when the total tryptophan level reached 0.237%. Piglets in the 5% SDPP treatment had higher feed intake than piglets in 10% meat and bone meal treatment with 0.180% of tryptophan, but did not reach a significant level (p<0.05). Body weight gain also had the same trend as feed intake. The pigs in Treatment 1, the lowest total level of tryptophan treatment (0.176%), had lowest feed intake and weight gain, but the difference did not reach a significant level (p>0.05). The pigs in Treatment 1 of Trial 3 had the lowest feed intake and weight gain (p>0.05). Treatment 2 (0.237%) had the highest average feed intake from Week 1 to Week 5; the second best result was recorded in Treatment 4. As for the weight gain of the piglets in Treatment 4 (5% SDPP), they had a higher average weight during the first 3 weeks. The feed efficiency was better for Treatment 4 (5% SDPP) during the first 2 weeks. The results of these trials showed that both SDPP and tryptophan had a trend to improve the feed intake and weight gain. (Asian-Aust.
INTRODUCTION
Feed intake is quite low immediately after weaning due to shifting from milk (liquid) to dry feed for piglets (Hsia, 1987a,b) . It is also clear that young pigs can grow faster if they eat more after weaning. Young pigs have considerable potential to improve their feed intake. That spray-dried porcine plasma (SDPP) can improve feed intake of weaning piglets has been shown in reports (Gatnau et al., 1993; Hansen et al., 1993; Kates et al., 1994a,b; Coffey and Cromwell, 1995; Owen, et al., 1995; Angulo and Cubilo, 1998; Kim et al., 2000 Kim et al., ,2001 van Dijk et al., 2004; Lai et al., 2004) .
It is not known whether SDPP has some unknown factors, which may be involved in the improvement of feed intake. It suggested that SDPP reduced post-weaning intestinal disease by preventing attachment of pathogens (van Dijk et al., 2001) . It is well-known that blood meal has a low relative percentage of isoleucine. However, we also notice that SDPP has a high content of tryptophan. Tryptophan is the precursor of serotonin (Voet and Voet, 1995) . That serotonin plays a role in feed intake is also well documented (Henry and Seve, 1993) . Henry and Seve (1993) demonstrated that the ratio between tryptophan and large neutral amino acids (LNAA) was one of the important factors in the determination of feed intake. They suggested that tryptophan and LNAA compete for passage through the blood-brain barrier. The purpose of this experiment was to study whether tryptophan could improve feed intake as well as SDPP based on the above theory.
There were three trials involved in this experiment. The first trial was conducted to study whether the feed intake and growth of pigs could be improved by adding tryptophan or SDPP in a diet with either corn soybean or corn soybean and meat and bone meal. The second trial was designed to study whether feed intake and performance could reach the same improvement with synthetic tryptophan and/or SDPP at the same level of tryptophan. The last trial was planned to study how much tryptophan should be included in the young pigs' diet.
MATERIALS AND METHODS

Trial 1
There were 48, 28-day weaned piglets, 24 male and 24 female, involved in the trial. The average initial weight was 5.8 kg. All piglets were distributed into the following 4 treatments randomly. Feed formulation is shown in Table 1 .
Treatment 1: Corn-soybean diet with 5% SDPP (AP920).
The tryptophan level was 0.237% (SDPP). Treatment 2: Corn-soybean diet with 10% meat and bone meal. The tryptophan level was 0.177% (MBM). Treatment 3: Treatment 1+0.0662% synthetic tryptophan.
The total tryptophan level was 0.303% (SDPP+try). Treatment 4: Treatment 2+0.0662% synthetic tryptophan.
The total tryptophan level was 0.236% (MBM+try).
Piglets were kept in an environmental temperaturecontrolled chamber. The environmental temperature was set at 29°C during the first week, then decreased 1°C every week until the end of the six-week trial. Each piglet was kept in a pen 0.9 m×2.0 m. Each pen had a feed trough and a water bowl. Feed was provided ad lib and water was supplied all times. The residual feed was cleaned out and weighed at 7:00 am every morning. Fresh and weighed feed was provided immediately after cleaning out the residual feed. Feed was stored in a 15°C cool room. After the initial weighing, the piglets were weighed once per week.
Trial 2
Twenty-four, average weight 5.95 kg weaning female piglets were distributed randomly into the following 4 treatments. Feed formulation is shown in Table 2 .
Treatment 1: corn-soybean diet+10% meat and bone meal (MBM). The total tryptophan level was 0.176%. Treatment 2: corn-soybean diet+10% meat and bone meal +5% SDPP. The total tryptophan level was 0.180%. Treatment 3: Treatment 1 diet+0.004% synthetic tryptophan.
The total tryptophan level was 0.180%. Treatment 4: Treatment 1 diet+0.631% synthetic tryptophan.
The total tryptophan level was 0.237%.
The management was the same as for Trial 1 except the pigs were raised in the pen until 8 weeks after weaning. The environmental temperature was set at 29°C during the first week, then decreased 1°C every week until 6 weeks, then kept constant to the end of eight weeks.
Trial 3
There were 24, 28-day weaning female piglets, average weight 5.89 kg used in the present trial, distributed into the following 4 treatments. Feed formulation is shown in Table  3 .
Treatment 1: corn-soybean diet+10% meat and bone meal.
The total tryptophan level was 0.176%. Treatment 2: Treatment 1 diet+0.061% synthetic tryptophan. The total tryptophan level was 0.237%. Treatment 3: Treatment 2 diet+0.061% synthetic tryptophan. The total tryptophan level was 0.298%. Treatment 4: corn-soybean diet+10% meat and bone meal+5% SDPP. The total tryptophan level was 0.180%. The management was the same as for Trial 1.
Data were analyzed by least squares analysis of variance 
RESULTS
Trial 1
The results (Table 4) show that the piglets ate more significantly (p<0.05) when feed included SDPP in the diet during the first 2 weeks. The feed intake also increased when synthetic tryptophan was added in the 5% meat and bone meal diet; however, the difference did not reach a significant level (p>0.05) during the first 2 weeks. Three weeks onwards the feed intake of the 5% meat and bone meal treatment was significantly lower (p<0.05) than those of the other three treatments.
The average feed intake was lower but did not reach a significant level for the piglets in Treatment 4 when compared with the two SDPP treatments. It is also interesting to note that the two SDPP treatments were significantly better than for the pigs in both the meat and bone meal and meat and bone meal supplement with tryptophan treatments. The piglets in the meat and bone meal treatment during the final 4 weeks had lower weight gain than did the piglets in the other three treatments. The average weight gain of piglets in both SDPP treatments was better than for piglets in the MBM+tryptophan treatment. The feed efficiency also showed the same trend as the trend in weight gain. 
Trial 2
The results (Table 5) show that the feed intake could be significantly improved only when the total tryptophan level reached 0.237%. Piglets in 5% SDPP treatment had a higher feed intake than piglets in 10% meat and bone meal treatment with 0.180% of tryptophan, but did not reach a significant level (p<0.05). Body weight gain also had the same trend as feed intake. As for feed efficiency, the difference was not so consistent.
Trial 3
The pigs in Treatment 1, the lowest total level of tryptophan treatment (0.176%), had the lowest feed intake and weight gain, but the difference did not reach a significant level (p>0.05). However, Treatment 2 (0.237%) had the highest average feed intake from Week 1 to Week 5; the second best result was recorded in Treatment 4. As for the weight gain of the piglets in Treatment 4 (5% SDPP), they had a higher average weight during the first 3 weeks. Especially the second week posted significantly higher weight gain than did the other treatments. The feed efficiency was better for Treatment 4 (5% SDPP) during the first 2 weeks. The other periods seemed to have no consistent results (Table 6 ).
DISCUSSION
The above 3 trials pointed out that both tryptophan and SDPP could improve feed intake of pigs. However, Trial 3 also showed that feed intake of pigs can be improved when the total level of tryptophan is increased from 0.177% to 0.237% in a diet in which 10% meat and bone meal is included. If we look at average feed intake, the pigs ate more when 5% SDPP (0.237% try) was included in the corn soybean diet, compared to the diet which also had 0.237% tryptophan but whose basal diet was corn soybean+10% meat and bone meal. The result may be due to two possibilities; firstly, the low ratio between tryptophan and LNAA, and secondly, the tryptophan availability may be low in meat and bone meal. There was a trend that feed intake increased when the tryptophan level in the diet increased from 0.180% to 0.237% in Trial 2. In Trial 3 an attempt was made to find out whether feed intake could be improved when tryptophan was further increased from 0.237% to 0.298%, but the results showed that the feed intake did not respond to this increase. SDPP causing an increase in feed intake in pigs has been reported. SDPP did not contain a high percentage of vitamin and/or minerals when compared with soybean meal or other common feed ingredients. However, SDPP had both a high percentage of tryptophan and a higher ratio between tryptophan and LNAA. Henry and Seve (1993) suggested that tryptophan competed with LNAA to pass into the brain. The higher the ratio between tryptophan and LNAA, the higher the chance is of tryptophan passing into the brain. Although pigs in SDPP treatment had significantly higher weight gain than tryptophan treatment during the first 2 weeks, the difference was getting less and less whether this was due to insufficient of isoleucine of blood products which caused lower growing performance. This experiment suggests that synthetic tryptophan could replace part of SDPP to improve feed intake in pigs. There was no need to provide the total level of tryptophan higher than 0.237% in diet. It is important to note the availability of tryptophan in diets and the ratio between tryptophan and LNAA in diets.
